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Preface
Understanding how fluids flow through rocks is very important in a number of fields. Almost all of the world's oil and gas are produced from underground reservoirs and knowledge of how these energy resources got where they are, what keeps them there and how they migrate through the rock, is very important in the search for new resources as well as for extracting as much of the contained oil/gas as possible. Similar understanding is important for managing groundwater resources and also for predicting how hazardous or radioactive wastes and carbon dioxide will behave if they are stored or disposed of underground. Unravelling the complex behaviour of fluids as they flow through rock is difficult. We can't see through rock, so we need to predict how and where fluids flow and at what rates. This requires an understanding of the type of rock, its porosity, and the character and pattern of fractures within it. Fluid flow can vary with time and over a range of scales, from microscopic pores and cracks to major fault zones. Some of Micro to Macro researchers have been studying rocks from boreholes, excavations and elsewhere, and gathering information from seismic surveys, in an attempt to understand how fluids flow in real rocks in real situations. Others have been working on computer models and laboratory simulations of fluid flow through porous and/or fractured rocks. Put together, these approaches have yielded very useful results, many of which are discussed in this volume. Industries whose resources lie in the subsurface, base most of their planning and investment decisions on models of their sites that require numerical descriptions of the geology. The commercial consequences of poor geological modelling can be particularly severe where fluid flow is involved because fluid flow is governed by the spatial arrangement of extremes in the range of permeabilities. The Micro to Macro Programme has been focused on developing our understanding of the relationships between measured and modelled sub-surface fluid flows spanning the range of spatial and temporal scales relevant to fluid resource management. The programme was motivated by observations and emerging theories of how geological heterogeneities vary across these ranges in scale, and the consequences for extrapolating fluid behaviour both in time and space; the aim was to provide a clearer physical understanding on which to base more effective geofluid management, and to allow better integration of data for reservoir characterization and improved models for fluid flow. The scope of the programme necessarily involved workers with backgrounds in the hydrocarbon, water, radioactive waste, mining, and geothermal industries and a major objective was to foster communication between disciplines and communities to their mutual benefit. As a result many of the projects funded by the Programme will be of considerable interest to those looking at upscaling issues in the hydrocarbon, groundwater resource and waste disposal (including radioactive waste) industries.
In order to highlight some of the results of the Programme to industry, the Steering Committee commissioned Kes Heifer to provide a review of the results of the Programme with implications for the management of fluid resources which forms the basis of Chapter 1 of this volume. While this review is focused on the hydrocarbon industry, it is equally applicable to other sectors where understanding fluid flow is important.
One of the purposes of this volume is to disseminate the principal results of the Natural Environment Research Council's (NERC) thematic programme 'Understanding the Micro to Macro Behaviour of Rock Fluid Systems', commonly referred to as 'p~2M', and it forms part of the dissemination strategy of the Programme. This s programme ran from 1998 to 2004 and provided funding to 17 projects following two calls for proposals. In common with other NERC thematic programmes, this Programme was overseen by a steering committee with representatives from industry and academia with expertise and experience in the topics covered by the Programme and knowledge of their potential application. An overview of the Micro to Macro Programme is provided in the last paper of this volume.
As well as this book a principal means of disseminating information arising from the Micro to Macro Programme is via a web site, vii
